Supplementary Note 1
Vapour temperature determination The "perfect" thermalization of vapour cells is commonly an issue. We had two ways of determining the temperature: One was by setting it at the external temperature controller and naively reading off the value, the second was to fit the acquired spectrum. The temperature controller we used controls the temperature of two copper blocks, which are heating the cell at the optical windows. For simplicity this was omitted in Figure 1 . In between, the cell is in an air compartment and so slightly cooler. Convection was suppressed by an outer housing also holding the magnets in place.
The system was in a steady state after a certain thermalization time (on a tens of minutes timescale), proved by solely statistical measured temperature fluctuations around the set-point. We then compared the fit result of the fitting program (ElecSus, Supplementary
Reference [2]) and the set-point. We did not perform a statistical analysis there, and no directly evident trend was observed, when we plotted the deviation. The mean of the difference was 0.4 • C. We were positively surprised by the very small deviation, and believe this was caused due to the proximity to room temperature.
Supplementary Note 2
Integration time for Figure 3a 162-174 (2015) .
